Phenotypic switching of VEGF and collagen XVIII during hypoxia in head and neck squamous carcinoma cells.
The present study sought to determine the potential role of stress activated MAPK and phosphatidylinositol 3-kinase (PI3K) signaling pathways in mediating phenotypic switching between angiogenic and angiostatic elements among squamous cell carcinoma (SCC) cell lines. In particular, we investigated the effects of hypoxia and those of cobalt chloride (CoCl(2)), which mimics the hypoxic response including the production of reactive oxygen species, on such phenotypic shifts. The expression and production of collagen XVIII, and CBP2/Hsp47 provided a measure of an angiostatic phenotype, while vascular endothelial growth factor (VEGF) expression was used to assess potential angiogenic states. These studies revealed that hypoxia produced a slight up-regulation of collagen XVIII and CBP2/Hsp47 that was inhibited by the stress kinase inhibitor SB203580 but was unaffected by N-acetylcysteine (NAC). In addition, VEGF expression was increased following hypoxia and this effect was reversed with inhibition of by SB203580. Conversely, CoCl(2) significantly diminished the expression of both collagen XVIII and CBP2/Hsp47 and enhanced VEGF expression. These changes were reversed by the PI3K inhibitor wortmannin and by treating cells with NAC. These studies show that phenotypic switching between collagen XVIII and VEGF is controlled by stress activated kinases under hypoxia, and PI3K signaling pathways as well as reactive oxygen species (ROS) following CoCl(2) treatment. Furthermore, modulation of the angiogenic switch is most profound during Akt activation than during activation of stress activated kinases.